As a part of a program directed for development of new simple and efficient procedures for the synthesis of azoles and fused azoles, we have recently reported [1] [2] [3] novel synthesis of several fused azole derivatives via reaction of active methylene nitriles with 4-arylidene-2-pyrazolin-5-one (1) [1] , 5-arylidene-2-thiohydantoin (lb) [2] , and 2-thiazolin-4-one (lc) [3] derivatives.
In continuation to this work we report here the results of our investigation on the reaction of 4-benzylidene-2-phenyl-2-oxazolin-5-one (2) and of 4-arylhydrazono-2-phenyl-2-oxazolin-5-one (3) toward active methylene nitriles. Thus, in contrast to the reported ready addition of malononitrile to the double bond in 1 a-c in ethanolic triethylamine solutions, compound 2 was recovered almost unaffected after long reflux with ethyl cyanoacetate under the same conditions. On the other hand, attempted addition of the reagent to 2 in refluxing methanolic potassium methoxide has afforded the methanolate derivative 4. A 1:1 adduct could be obtained via treatment of the potassium salt of ethyl cyanoacetate with 2 in refluxing benzene. Three alternative structures were considered for the reaction product (cf. structure 5-7, Chart 1). Structure 5 was established for the reaction product based on X H NMR which revealed a pattern that can be intelligably interpreted in terms of this structure. Compound 5 could be cyclised into the ethoxycarbonyl pyrrolidine derivative 8 or the aminopyrrolone 9 on reflux in sodium methoxide and ethanolic hydrochloric acid, respectively.
In contrast to the behaviour of 2 toward ethyl cyanoacetate, compound 2 reacted with benzoyl-* Reprint requests to Dr. M. R. H. Elmoghayar. 0340-5087/83/0600-0764/$ 01.00/0 acetonitrile, under the same experimental conditions described above to yield the acid 10. The formation of 10 is assumed to proceed via addition of benzoylacetonitrile to the double bond in 2 to yield a Michael adduct which then suffers ring cleavage by the action of water on treatment of the reaction mixture. Compound 10 could be successfully converted into the pyrrole carboxylic acid derivative 11 on treatment with concentrated sulphuric acid and was converted into 2 by the action of acetic anhydride .
The potassium salt of acetylacetone also reacted with 2 to yield a product which can be formulated as 12 or 13. Structure 12 was readily eliminated based on X H NMR which revealed a signal at 5.2 ppm typical for pyrone H-4. Moreover, the reaction product proved to be stable under conditions reported to effect ready debenzoylation of N-benzoyl azole derivatives [4] . Thus compound 13 was recovered unreacted on reflux in NaOEt, NaOC(CH3)3 or in acetic acid (cf. Chart 1).
The arylhydrazone 3 also reacted with ethyl cyanoacetate and with benzoylacetonitrile to yield the triazol-3-oyl-3-oxo-nitrile derivatives 14 and 15 respectively. Compounds 14 and 15 reacted with hydrazine hydrate to yield the triazolyl pyrazole derivatives 16 and 17, respectively. In contrast to the behaviour of 14 toward hydrazine it reacted with two equivalents of Phenylhydrazine to afford compound 18.
Compound 16 reacted also with ethoxycarbonyl isothiocyanate to yield the pyrazolo [4,3-d] pyrimidine derivative 19. This is a novel synthesis of derivatives of this medicinally important ring system (cf. Chart 2).
The compounds obtained in the present investigation are expected to exist in more than one tauto- meric form predominating structures in solid state are not necessarily those in solutions. Because of the complexity of the tautomerism exhibited by these molecules, this problem will be the subject of separate communication.
Experimental
All melting points are uncorrected. IR spectra were recorded (KBr) on a Pye-Unicam SP-1100 Spectrometer. iH NMR were recorded on a varian A-60 Spectrometer and chemical shifts are expressed in 6 units, ppm downfield from TMS as the internal standard. Analytical data were obtained from the micro-analytical unit at Cairo University.
Reaction of 2 with potassium ethyl cyanoacetate a) In methanolic potassium methoxide:
To a suspension of the potassium salt of ethyl cyanoacetate (11.3 g, 0.1 mol) in potassium methoxide solution (prepared from 150 ml methanol and 4.3 g potassium metal), 2 (25 g, 0.1 mol) was added. The reaction mixture was refluxed for 7 h, then poured over ice and acidified by hydrochloric acid. The solid product formed was collected by filtration and crystallised from ethanol. 
b) In benzene solution:
To a solution of ethyl cyanoacetate (11.3 g, 0.1 mol) in dry benzene (150 ml), was added finely divided potassium metal (4.3 g, 0.11 mol). The mixture was kept overnight at room temperature, then compound 2 (25 g, 0.1 mol) was added. The reaction mixture was refluxed for 5 h. The solvent was then removed in vacuo and the remaining solid product was triturated with ethanol/water mixture (1:2, 150 ml) and acidified with hydrochloric acid. The resulting solid was collected by filtration.
Compound 
2-Benzylidene-4-cyano-3,5-dioxopyrrolidine (8)
To a sodium methoxide solution (0.11 mol, prepared from 2.5 g of sodium metal and 50 ml of ethanol), compound 5 (0.1 mol) was added. The reaction mixture was then refluxed for 1 h, left to cool, poured over ice, acidified with hydrochloric acid and the resulting solid was collected by filtration and crystallised from acetic acid.
Compound 8 formed colourless crystals, m.p. 260 °C; yield 90%. IR: 3430, 3300 cm" 1 (NH), 2990 cm-1 (CH), 2220 cm-1 (CN), 1670 cm-1 (CO), 1610 cm-1 (C=C).
C12H8N2O2 (212)
Found C 67.6 H 3.6 N 12.9, Calcd C 67.9 H 3.80 N 13.2.
2-Amino-5-benzylidene-3-ethoxycarbonyl-2-pyrrolin-4-one
Compound 5 was dissolved in ethanol and then refluxed for 1 h in the presence of a stream of dry HCl gas. The solvent was then removed under vacuo, and the resulting solid was collected by filtration. 
2-Benzoylamino-4-cyano-3,5-diphenyl-5-oxopentanoic acid (10)
To a solution of benzoylacetonitrile (14.5 g, 0.1 mol) in benzene (100 ml), potassium metal (4.3 g) was added. The mixture was left overnight at room temperature then treated with compound 2 (25 g). The reaction mixture was refluxed for 5 h then evaporated in vacuo. The remaining product was dissolved in water and neutralised by addition of hydrochloric acid. The solid product, so formed, was collected by filtration and crystallised from 2-butanol.
Compound 10 formed buff crystals, m.p. 225 °C; yield 80%; IR: 3460 cm-i (NH), 3100-2600 cm-1 (OH dimer), 2200 cm" 1 (CN), 1750 cm-1 (CO), 1670-1650 cm" 1 (benzoyl CO); X H NMR: 3.66 (m, br, 3H), 7.2-7.6 (m, 15H, 3 C6H5) and 12.5 (s, br, IH, NH).
C25H20N2O4 (412)
Found C 72.7 H 4.6 N 6.8, Calcd C 72.81 H 4.85 N 6.79.
2-Amino-3-benzoyl-4-phenyl-2-pyrrolin-5-carboxylic acid (11)
A mixture of 10 (2 g) and concentrated sulphuric acid (5 ml; 98%) was kept at room temperature for half hour with continuous stirring, then poured over ice. The solid product, so formed, was collected by filtration and crystallised from ethanol.
Compound 11 formed colourless crystals, m.p. 235 °C; yield 85%; IR: 3480, 3320, 3180 cm-1 (NH and OH), 2980 cm-i (CH), 2800-2700 cm-i (OH dimer), 1750 cm-1 (benzoyl CO), 1690 cm-1 (carboxylic CO), 1670 cm-1 (NH2) and 1640 cm- 1 
5-Acetyl-6-methyl-2,5-diphenylpyranof 5,4-b ]-oxazole (13)
A suspension of the potassium salt of acetylacetone (prepared from 0.11 atom of potassium metal and 0.1 mol of acetylacetone as has been previously described for preparation of the potassium salt of ethyl cyanoacetate) in benzene (100 ml) was treated with 2 (0.1 mol). The reaction mixture was refluxed on the water bath for 5 h then evaporated and treated as described previously for reaction of 2 with ethyl cyanoacetate.
Compound 13 formed colourless crystals from methanol, m.p. 260 °C; yield 70%; IR: 1750 to 1720 cm-1 (CO), and 1650 cm-1 (C=C); X H NMR: 2.0 (s, 3H, CH3), 2.15 (s, 3H, CH3CO), 4.33 and 5.33 (IH, pyran H), 7.2-7.6 (m, 10H, 2 C6H5).
C2iHI7N03 (331) Found C 75.8 H 4.8 N 4.5, Calcd C 76.13 H 5.13 N 4.22.
Reaction of compound 3 with: a) Ethyl cyanoacetate
To a suspension of ethyl cyanoacetate (11.3 g, 0.1 mol) in dry benzene (400 ml), finely divided potassium metal (4.3 g, 0.1 mol) was added. The mixture was stirred overnight at room temperature, then compound 3 (26.5 g, 0.1 mol) and dioxan (60 ml) were added. The reaction mixture was refluxed for 5 h, then the solvent was evaporated in vacuo and the remaining semi-solid product was triturated with ethanol/water mixture (1:2, 200 ml), and acidified with hydrochloric acid. The resulting solid was collected by filtration and crystallised from 1-propanol. 
b) Benzoylacetonitrile
To a suspension of benzoylacetonitrile (14.5 g, 0.1 mol) in dry benzene (400 ml), finely divided potassium metal (4.3 g, 0.11 mol) was added. The mixture was stirred overnight, compound 3 (26.5 g, 0.1 mol) and dioxan (50 ml) were added. The reaction mixture was treated as described above for reaction of 3 with ethyl cyanoacetate.
3-Amino-l-phenyl-5-oxo-2-pyrazolin-4-yl 1,5-diphenyl-l,2,4-triazol-3-yl ketone phenylhydrazone (18)
A solution of 14 (0.1 mol) in ethanol (100 ml) was treated with Phenylhydrazine (10 ml), the reaction mixture was refluxed for 3 h. The solid product obtained after concentration of this solution was collected by filtration and crystallised from ethanol.
Reaction of compound 16 with ethoxycarbonyl isothiocyanate
To a suspension of ammonium thiocyanate (0.1 mol) in dry dioxan (100 ml) ethyl chloroformate (0.1 mol) was added. The reaction mixture was refluxed for 5 min, then treated with compound 16 (0.1 mol). The reaction mixture was refluxed for 5 h, poured over ice, the resulting solid was collected by filtration washed several times with water and crystallised from ethanol.
Compound 19 formed colourless crystals, m.p. 278 °C; yield 70%; IR: 3300-2400 cm-1 (chelated NH and OH), 1720 cm-1 (CO); X H NMR: 1.3 (t, 3H, CH3), 4.3 (q, 2H, CH2), and 7.5-7.66 (m, 10H, 2 C6H5).
C22H17N7O3S
(459)
Found C 57.9 H4.1 N21.0 S 7.0, Calcd C 57.51 H 3.70 N 21.35 S 6.97.
